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(54) DATA PROCESSOR AND DATA PROCESSING SYSTEM 

(57)Abstract: , 
PROBLEM TO BE SOLVED: To improve data transfer efficiency in 
a device capable of executing a continuous data input/output 
operation like a page access mode. 

SOLUTION: A data processor 1 is provided with a data transfer 
controller 3 having a dual-address mode. The controller 3 is 
provided with a data buffer circuit which has a plurality stage of 
buffers 10 and a counter 1 1 and by which a data is 
inputted/outputted by a FIFO system concerning a data bus (IDB) 
in response to the counting operation of the counter. Since the 
data buffer circuit is provided with the plurality stage of buffers, 
the data is continuously read from a transfer source address with 
the number of buffer stages as an upper limit and stored in the 
data buffer circuit in the dual-address mode and the stored data is " 
continuously written in a transfer destination address. The 
alternate execution of reading and writing is not required in the 
dual-address mode. 
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< *- v a >-7 FW* k-tS 8 t*.y h 77-feA* 

[ 0 0 4 5 ] H4<0iSf£:M S WZ. OWfejWrJ: 3 
fc. DMAC33t) { S«-ri.T-^^t'-yMaj;*)t- * 
gPr-^A'^ED B<7)b'-y hfi^V^li, 
yhu-y5m&®<?)T-?ffi&t:mil. DMAC 

3#g*-r st*»/ h^f-^^-e^^^^TDMA 

C 3 tcr- * SrS-T^l k & . 
[0 046] H4«»ff«*&(ctt. ;\*X3yhn-7 
5*^fLfc2IUBJaHW)T-^7^-fe^ (rOb. r 

1 b . wO b , w 1 b ) li. T—?>< y?T Sr 1 W£tf 

-i/T7*x«i&x'hi>. bfriztft,. %*T-m 

rOa. rOb.wOa.wOb. rla. r 
lb.wla. wl btf>,k5fcX5fcS£*fc*>. #7 
?-bXcr ) Jiti« , )<7)7^-fe^ (rOa, wOa. rla. 
wl a) ^887^-t^i:^*). ^tU^-S^^* 
Xt8lgS■4A 1 -r^:i:A s T'^^V^. ClMC*tl/t. DMA 
C3T*i, W27^-b^JaRW)7^4s^ (r 1 a. wl 
a) tiK-i/7?±XHffiX'h , 0 . r-^WSiMU-h 

[ 0 0 4 7 ] EI 5 Ui; r^-f yA*-x h H S-ti 
ifc S D R AM 8 ACOm*$M LfcgOWf ~^7*0-fc 
■y-fl A*<^§ilS. 

[0048] SDRAM8 Ali. y^3yhn-75A 
y V U E C B ^>fl 5 3 V y h' 
(cj:o-C-?-^ifi^*«$^. f-*7n-fer*l Aco 

[0049] 05<Oy^3>ho-55AliSDRAM 
4 0SlA7H^X^'x^W-^4 lSrWri.. 7HU^ 

^'x^u-^4 u&wr7<< yrt-xbWrf&ttizft& 

T Y UXrtX I A B*»/j«fc3fl67 h'W^fi-^SrA^ 
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ABtasaWCfc*. DMAC3AI1 SDRAM8 

fS2lW«Hi#k LT<WStt7*-fe*«5MI#CON S£ 
(WW*. ifrtcJOa^^OMMBatt^-fe* 

»t#co n s izx &&&7 ^*x»s««iw=»fl! 

lttDMAC3Ai&»fcl*I»7Fl'XA*I ABfcttLT 
7 ? * *7 F V* £1512tHKffi$« L-CS 
ggT?-teX7FVX$:£j£l-Tfr<. A73ybD-5 

■c. 7?-tx^3^>-h'ijii2ai^-rs. ciixtio 

tA'X3 y 5 A«iD M AC 3 A*»£*>7?-b* 

tg^KfiSgLT. SDRAM8A(=^ttS^!7^-t^ 
HT0Cfc* J T£6. -7x4 Ffl#WA I TI4t-*** 
? |^_?AxEDBfcM*aJLgfl&3ft6;fcTvW V 
OUZTV-hZtlX^t. 
[0050] ±MUZ£ 0 , D MAC 3 AK4 

U 8 A**^ 7'7^ ^a'-x MUTCH!*!: S , * 

■c. £«>iS. mWMMiT? •fexjg^i^-c on st; i 

f-^77TH»10, 1 1 
[005 1 ] 06 \,ZWM 7? 4 yA-xMWtycfcfJE 

[00 5 2] DMAC3Ali, 7-f K*Xtt— h5 1 «0 
ft%;l,-r5 2T«aSS?«*!*-5TV^. ^S^5 3 

ha-?5A^T-*R*ffiL»tt*ISS'r*. U-H 
T^-k^fcfWft^f— ba<4^^3^H=-^5A*« 
SOtSPfCV^^'C'. /U3>hn-7 5AH« I >*'f 
hfi^-WAITSrgftTV^^, WSPJ-FXt-FO 

[0053] /Uai'ha-^SAKW^ hft# 
WAlTi^f'(7'(:^Sfc, mHLXT—9*Wl 
fi-ft-tti&xr) V - VXy— h 5 6 U , ^ 
? 1 4 TiS£ Sn&f-^y7r &&<9l!ttftt>Mt 
*fctiL57£tTd. 

[00 54] =f-9<rM^Limhht. jS^LTx 
-?£#£&tr£^§£2 ! *XT-F5 8N^U 

JtitH»*a*«:tTd5 9. «f-^-y7rl0t=a* 
fc/Wf-f-^fc-t^T^ F U&fc&i . 7-f Frt^r 



-h5 2^3g#6 0£frtV fcnffimiR&Wo. 
[0055] M7 IZU SDRAM 7=7 A >/<-X 

[0056] ZZX'\i. ^-vyrV'J^lO^m^ 

X'<XE A BRVft&Z^y \tJ<XE C B *1>LT S D 
RAM8 AiZTf-tATVUXRV^y F 

SDRAM8AW|Sia3^0.y^fi#CLKC7)i.*>± 
#9 r S D R AM 8 A#7 F l^* i: F £K 0 2= 

SDRAM8AI42?nv?+M?A-f&&::T-:?£ 
Wf-^^^ED B tcaiTJ-fl. ttfOfc-T* . 7KU.X 
ftt/a vy YXhfrb7-9$& ±X'<W$®mt: r 
yi/tnV, ZZ.T\i.ST>RAMSA<F>V4T> : y\i2 
tir*. U^ry->* 5 3*^i4^i:'cO^(±, 
yhO-?5AH»>>x-f h<t#WAIT<Oft$£Sl 

ii^fc'L-CWffi-mtfJ:^. H7fcisi-vC3v 
yFfcLT^StiT^&R, w, No P *>IE#tt. 

K*ttiU Sg#t^lSDRAM8Al:Jt 

[0 0 57] SDRAM8Ai±. gS^ttiL-'M r 
0~-r3) K*-f4?£. yt-fr^-f y«CMiWBUfi 
atSSfff *»7FU*K*EABfc:l4s a, 

sa+1. sa + 2. sa + 3«i3C ft^t-fy? 

u^yF^n^rF^xSrtiiTjL^tmii^^^vv c 

DMAC3A*^^'Xnyhn-7 5A^ai7]$ 
fLSrtS57FW'^^ I AB±<0y-X7Fl^XA<4, 
@^ffis a-C*)0, ^3>-hD-75Ali. FW7*F 
UX^X I AB±W-X7Kl^^fc*7^4 OWIH 
7J t CO ft * ftii 7 F X AX E A B S: if L T S D R A M 
8A^di71'tl>. 

[0 0 58] ^«7y^4 0«. DMAC3A*^^3SM 
7FWX<£jMfl^-C0N S«0vs>f U"OHcjE§tT^'7 
yVT<y7mm*>. 

[0 0 59 3 rtxay hO-7 5Ati, ^-gP7FW-XA 
7>EABM^trHW (sa) Srffi^ fC* 1 ^, * 
m^ffi-rsr-^ d OjWMBt-^^e d Blz&e> 
nSir^fS, DMAC3ACSU-?x>f Fft^-WA 

ITfc7?r<f7Cl/C, DMAC3AcOi!l#g35&Srf# 

Si:, DMACSA^T-h^y-W-bRsA 
S^L, I^B^t^^y^l lAWSBBfffcBJfrt*. 'J 
-KXf-hRsTIl M^^y^l I^U^-Tt 
-^77rBUF0~-BUF3C. B^UiLr-^* 

[0060] VMW** 14#StttB!^»7r8» 
tc^-fl>0^r-^0!^ajL* ? l5T-r«.fc, DMA 
C3A^f-J'^J7 / ( FXr-FWs^S^TS. 
T-^»#ji^KSDRAM8Afi, JfgS7FU^^ 
XEAB±?)7FUX, ^3vyF^x±coavy 
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S^ilMWb. D MAC 3 A4»4>I*9bST YUXJ^X 1 A 
BfciBTJSflMKSftTFWtli. 

ztiz*vy?4onnftJ]&i®<tt)v%-Z tl ~z* da * 

da+l. da+2. da+S^P^a^l^MT 
F UX i: L,T?hg? T F E A B £$&£;h.& . 
[00 6 1] DMAC3AF*Jc7)^^y^ 1 Ui % 7 4 F 

-yri8#&gB5&L. ^-ca^y^i 1 witJTj-esitRSfi 

S ^_^y N '. y7r BUF0~BUF3i>(>«ia»f- 
?d0. dl, d2. dStftfc&SilS. 
[ 0 0 6 2 ] 08 (Cli/M 7*54 yA-7. F-t— F £fi§ 
ifc S D R AM 8 AOfltfH*^ LfcKfcJMW*- *7 

yVl B(i, HufW7y?4 OXtfr Fl'Xv'x*!'- 
? 4 1 <0fia&£ D M AC 3 B fcffl^iiA,*? tOT fo h . 
7KI/^'x^>^4 1 1 
2Bt;:-M;$*U:i , >&. SDRAM8Afc*tf6 3V 
y Fffi7J3:fc'^ * U -f >■? ? x-AVmt-HmiZJ* 
xa> hD-7^-?I £#JSg-f & k . 05«fl§j£{i 

77>( yM'-^bift^rFl'^{£i:3vyFai^fc 

F^jfifcflJOJlU-CDMACjiWfcirttiittMrfe^v^ 
*coffl>tf)f?Wtf20 5 1 6 *»4.*<0fiMWrRiBli 

--m-th. 

[0063] &±*m%£*'>x%ziit:mi*mm 

[ 0 0 6 4 ] mm. JjLh^Ut^-Cti^-^- F^* 

>f r 7 4 y f *- f £ w- f -r b * * y <>f 

x t LXmtT F WT.***: U r A>f xrt*r F WX* 

y ? o-j-x D R A MlZti 5fc®7 F L' x &*Mffia>£> i 
£>V\ in^aK-tSTF^XSrrtj^^ATFUX* 

*7V9X-&S8LL. aor-* <-xf»-c 

1Ji2SDRAMfcf££STliS;\'-.XF»£#« 
LTU^^ 1 4W^A-y7rg&£t££-$ii»£J: 
V>. sefc£*W«*"«i. ^-XFRa*4«>fc£. 

izmfcthTYVXWr-ftfAW)** 7MZM.-1 



TSDRAM*>tai^$it, -£it48<WN*-y7r«I& 

y-Fr-?##»$ft&. y-Fr-^OSii^'Cli 

r •< -r *-y 3 y r f ux£ i Giants t 
ztuzm&Lxmav^ y 7 Tfrt,** y-tM ?/n=raj» 

^*-i- 3 yr f uxfc&stattt* 4«*>7 F 

[0065] r-^7'n-fc ^'jL-yWiiai: 
«ti$^f, »J«i--/F, * 

[0 066] r-^ro-b-y^iWft-C¥«l*^ 
SHI|Rfc3*i&£fcWRSg3*v*\ *8iDRAM*k 

[00671 

[0068] -r&£>*>. f*-*>W7rB»M±>W7r 
■C, *OA V 7ra»«r±P8ktT. 36&7c7FP*a> 
i., Si.fcr-^&a^Wt3^itrFWXt7-f h-T 

Sit 3&5-c# s . r jl r^r Hi'X*- F(cfcv^-c^ 

T, ^-^T^-feXBTfig^^yt^LT^-^-F 

> t y t« L-ctt*<otti8*+»ffl»t* i t 

^te^btciests^-r « - 1 * 4 t§ i. . 
[Hffi^ism^^] 

[01 ] *SfiWK«4'r-^7-n-fev9-^)— «*jirf7* 

[02] @i^r-^7*p-fey-^* 5 i-rsa'jffiit&aiii8& 

[04] foUT-f^W^Xl&tfl 6t'-y FT. ^S? 

7rBaft*2fc:aftsgL. ^-vT^-fex^rig^^ysi 

<0«2*tTa«^<0JM^*«^-6^'f 5^ft-h 

1 0 5 ] >u r~> a y t f - f i s d r a 

McOffiffl^JB^L^'J^r-^ro-b •/Hf07'o >y ?0 

[06] 05^T-^ra-t.y^'Wr^^lffililSteISS 
ci Sr aT/WT F i/^t- Ffc&ft&T-^fE&Nffl 

[07] SDRAM^7"7'f yA-Xhfirf^^-tf-C 



!(9) 001-154977 (P2 00 1-1 5«!8 



1 m 8 ] J T 5 -< y <- X h =£ - H t fit*. £ S D R A 

1 , 1A, IB T-^T-O-t-y-t 

2 CPU 

3, 3A, 3B DMAC 
5, 5A ;U3yhn-5 
6 rtSfA'x 



7 

8 DRAM 
8A SDRAM 
11 fl*7V? 

12, 12A, 12B mSM&^b 

13. i3A, i3B tymaiiiK 
14 mwwjz* 

WAIT VxJhm 

CONS »|*7?-fe*J&jjMI* 
40 
4 1 



imi] 



im2) 



10 ^14 

It* 

I 



DMAC 
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i T dl 
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iOa rOb ; rU rib 
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riAnmuinnnnjw 






i H - 1 




JH" 1- dO i-fdl>- 
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f di jl 


di+2 | 


1 'dO 






I d 
















If 1 , .**__» 










r do 






I*dl 
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[051 



[07] 



-1 0 jM 

I 



ST 



BUFl 
BUF2 Z 
BUF3 L 
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'rSn-4 — 












: r*» 7 \y 
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